I. C. 7164 May 1941 


== ‘ea VEL P UNITED STATES 
eee po DEPARTMENT OF THE INTERIOR 
UUW 25 194] Harotp L. Ickes, SECRETARY 


©. &. U. LIBRARY 
BUREAU OF MINES 
R. R. Savers, Director 


INFORMATION CIRCULAR 


MINING METHODS AND COSTS OF THE 
LAVA CAP GOLD MINING CORPORATION, 


NEVADA CITY, CALIF. 


BY 


JOHN W. CHANDLER 


AFTER THIS REPORT HAS SERVED YOUR PURPOSE AND IF YOU HAVE NO FURTHER NEED FOR IT, PLEASE RETURN IT TO 


Google 


I.C. 7164, 
May 1941, 


INFORMATION CIRCULAR 


UNITED STATES DEPARTM™NT OF TES INTERIOR - BUREAU OF MINES 


MINING METDDS AND COSTS OF - TER 
LAVA CAP GOLD NINING CORPORATION, NSVADA CITY, canir.Y/ 


By Teh W. sranavesel 
CONTENTS 


LOCLOGUC CL Otie a Aida ne leas oie eae see bee Ee che inne te hes eR Soe 
Acknowledgements. .ccccccccccesscees ole Sid Wares uc Stamler alle Gre eo s1ee-sialo.cce 
ELS LOL 55s 3-40 5e wisn wb water S vate oon wae hore ee eae Reales evece we ee eee 
COD LOE oc + ew anaews area 6 os al eels ad bAie Ae ROR ye alka s OOHRS 
Methods of prospecting and exploration......ceccccccccvesssese 
Methods of sampling and estimtion of tonnages and valves..... 
Method of development and mining. ccccccccccccscccveccscvcrces 
DEE Ss ia oe fares Seer Ve severe ove 3a. teh Sua\eseib a balsn loisdi'e asbi'e bce: h 5. alieiGal ave Saw wise cha Wnie State 
Drifts and CLOSSCUES. eee eeeeerereresececcereeneessseecscscces 
EET BGS igen 5a calaslbr ey Sia aha ieeSin ace eee OA ace ween SWE oeal eer ae 
Mining (atop lne act cae cocan elms ee ke eee 
Underground transportatlons <.icawke see ew ss saeseseeudevesates, 10 
Percente re Sx Ure ctl On oss5 oes swic Sue wiscewa ta eee eee eee weeamee: TT 
Wage, contract, and bonus systems... .cccccecccscvcccccseseccess Ll 


td 
~ 
RAN Do FU 1 9/8 


Ver tA 1Lathonii cs occ e's aie seen ec CER eS UE STS R eee bes eas ewes. TD 
Precautions Heal net F1Te. «5 sods 5 sae ede Ma eorew eta tad aa tenes - ide 
First-aid and safety organizatlon..cccccoccsosseccccsscessscce 13 
AmpLOVMeNL pLACtl CES ei we sree ew hies Ces e RWS ee Oe ERE Ne ceeees 13 
ILLUSTRATIONS 
Figure Following page 
1, Location map of Lava Cap Gold Mining 
Corporation...c.cceees ee lesa avese aueve o Weieleiele'e'e's 2 
ee Underground workings of the Banner mine..... 6 
‘ Underground worltings of the Central mine.... 6 
e Shaft sinking bucket; dump lay-out.......06. 6 
5. Shaft sinking bucket; dump lay-out........ ce 6 
Oat GE IA Pts hedee oleae tet ewes peeweans g 
7. Standard 8 by 8-inch stringer sets......... g 
& Typical Banner square-set sill where vein is 


WIE 6d acs Areiorasts o-9 alscw b stare oat ee tiers ak ea as 


9. Single and double 3- dy 12-inch standard 
chute cribbing.....-. @eeeeeseeeveeoeee ee eS ee ee eee a 8 


1) The Bureau of Mines will welcome reprinting of this paper, provided the 


following footnote acknowledgment is used: "Reprinted from Bureau of 
Mines Information Circular 7164." 

ey General superintendent, Lava Cap Gold Mining Corporation, and one of the 
consulting engineers, Bureau of Mines. 


8097 


Google 


I.C. 7164 


ILLUSTRATIONS (Con$'d) 


Figure Following page 

10. <A, Assembly of standard drift chute set; 10 
, B, Timber framing for drift chute set; 19 
Cy. SCanGard. ChUtOwac4:i0eiess eae see ee eeenee 10 

il. Tunnel TAT CAN eed eo 65: 0:0:6-6-6:050-6 0566.08.08 86.888 000 ua 
le. Rock work of ore and waste pockets.....eee 10 
a Installation, switch gear, Angrove Gump... 10 
Wastve=transi or Skips ss scs0seds sees eenewees 10 

INTRODUCTION 


The property of the Lava Cao Gold Minirg Corporation is in the Nevada 
City~Grass Valley mininz district about’ 5 miles enst of Grass Valley, Calif. 
At present (July 1940) the plant is mining end milling about 390 tons of 
gold-silver ore a day; about 310° men are enployed. 


This paper describes the mining methods used and vresents mining costs 
for 1939, when 60,704 tons wers mined by cut-and-fill stoping and 55,676 tons 
by square-setting. ; : 


ACKSOWLEDG GMENTS: 


The author acknowledges the valuable assistance given him by Otto E. 
Schiffner, vice-president and general manager, Jorn F. Siesfried, chief 
engineer, Harry Morton, accountent, and others of the Lava Can staff in the 
preparation of this paper. 


HISTORY 


Two old mines, the Banner and Central (fig. 1), are embraced in the 
present holdings of the company. The Barner mine was located in March 1860 
and was operated intermittently on a small scale during the next 5 years by 
various groups. The main Benner ore shoot was discovered in 1865, and the 
mine shipped and milled abdout20,000 tons of ore assaying between $20 and $30 
a ton. This ore shoot tecame lean below the 600 level. Subsequent work 
did not open up any further ore, so the mine wes eventually shut down to 
remain inactive for 26 years. The Lava Cap Gold Minins Co. wumwatered the 
mine and opened the 850~foot Belshaw shaft in the summer of 1933. 


The Central mine was located in 1851. The ledse assayed high in silver, 
and one of the claims was worked principally for this metal. The other 
claims were worked for gold, ‘he mine was operated et irregular intervals 
during the next 57 years. Milling the ore was a serious protlem for thos? 
early—day miners, who mainly used amalgamation. Tests run as late as 1927 
showed extractions as lov as 30 percent owing to the large amount of base; 
sulfides in the ore. Introduction of the flotation process made these base 
sulfide ores amenable to treatment and made it possible to recover more tlpan 
95 percent of the gold and silver, After 1918 no important work was done 
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until the present company commenced operations in 1933. An earlier paper 
has | meciaeae the status of the mine and mill at the end of the first year's 
work, 


GEOLOGY 


The Banner and Central quartz veins are on reverse fault fissures. The 
Banner vein strikes abovt due north and dins 50° E., while the Central vein 
strikes about N. 25° W. and dips 51° NE. About 2,500 feet north of the 
ventral shaft the Central vein joins the Banner vein; it is apparently a . 
solit of that structure, as no trace of it could be found to the northwest. 
The Banner vein continues southward into the footwall of the Central vein. 
The two veins, for all practical purposes, may belong to but.one period of 
movement and subsequent mineralization, although the Central vein is much 
smaller than the Banner. This vein has been drifted on for 8,000 feet. 


The enclosing walls are argillite, which becomes very siliceous at the 
Banner end, where it, s close to the contact with a mss of granodiorite on 


the north. Lindgre classifies this argillite as the Calaveras formation 
of Carboniferous age. 


An igneous rock, provisionally called latite, occurs in dikes in the 
central or southern end of the mine. These do not seem related to the ore 
shoots. They are older than the vein and serve as useful guides when drift-— 
ing is done on very weak fractures, as theyec re always cut by the vein. In 
the Banner, diorite and andesite dikes have been encountered, which likewise 
are older than the vein and are unrelated to the occurrence of ore shoots. 


A lava flow caps the surface on the high ground between the ‘Banner and 
Central to a depth of 100 feet or more. At each end erosion exposed the 
older series of rocks and made possible the discovery of the veins. 


Two main ore zomes are recognized, one partly under the capping at the 
Banner and the other making the original Central mine. Smaller ore bodies 
are found outside these two main zones, but these have not yielced large 
tonnages of ore. 


In the Banner vein widths of 25 feet or greater are common. The average 
width is about 7 feet. Ore occurs in quartz lenses, as a mass of mineralized 
quartz stringers within the vein filling, or both. Much movement has taken 
place both before and after the introduction of the quartz. The min walls 
have been weaiened by fracturing, so large slabs form on the hanging wall. 
This movement has sheared the vein filling, also, causing it to crack’ greatly 
whem mired and necessitating heavily timbered and closely filled stopes. 


The ore shoots in the Banner ore zone tend to rake flatly to the north 
on their. downward extension and are roughly equal in their dimensions, : 
measured along the strike and dip. As exposed in drifting, many ore shoots 
have a length of 300 to Tete) feet. Although samples ait clong the drift give 
extremely spotty results, a good average grade of ore can be maintained by 
careful, selective mining. | 


3] Chandler, John W., The Lava Cap Enterprise: Eng. and Min. Jour., vol.135, 
August 1934, pp. 362-365. 

4 Lindgren, W., The Gold-quartz veins of Nevada City and Grass Valley Dis- 
tricts, California: Geol. Survey 17th An. Repte, pt. 2, 1896, pp. 1-262. 
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The large horses of waste within the vein tend to solit it considerably. 
Where these vein splits unite at the ends of the horses their tendency is 
to form large bodies of quartz, which more often than not result in ore. 
Some of the highest grade ore in the mine is found at these junctions. 


In places the Central vein attains a width of 15 feet or more, but it 
averages only about 3 feet. There are numerous horses of country rock in 
the vein, some of considerable size, which in some places split the vein 
into several branches. When the vein is split into more than two branches 
by these horses it is rarely minable, as the valuable metals are divided 
among the various members. In some places one branch of these splits is rich 
enough to be minable. Where they form two branches both may be minable, but 
more often only one is profitable. 


Numerous rather flat cross stringers of vein mterialare found where 
branches of the vein are close together. Following these to the other wall 
of the vein or to other splits very often discloses additional ore. 


Ore shoots at the Central are not as large es at the Banners they are 
longer on the dip than on the strike and no rake is noticeable. In general 
it is found that there is a greater body.of minable ore near the ends of 
horses where vein splits unite than at other places along the vein. Some 
of the best stopes in the mine are at such points. 


The walls in the Central are stronger than those at the Banner, requir 
ing somewhat less timbering, but filling is necessary. 


Free gold is finely disseminated through the quartz and sulfides, the 
latter comprising pyrite, arsenopyrite, sphalerite, and galena. The sulfides 
within the quartz carry most of the gold. Conversely, much barren pyrite and 
pyrrhotite are found in the wall rocks. : 


Silver occurs as argentite always associated with sphalerite. The ratio 
of gold to silver varies greatly; some ore assayed as high as 500 ounces of 
silver to the ton. 


In general there is so much waste mterial within the vein walls them 
selves that selective mining and close sorting are essential to maintain the 
grade of ore to the mill. The sorted waste has been used in filling the 
stopes. : 


METHODS OF PROSPECTING AND EXPLORATION 


At the Banner, where the vein is wide, drifting usually is done on what- 
ever ore is disclosed when the first crosscut is run from the shaft. In the 
absence of ore a drift is run on the best-looking part of the structure. 
Every 100 feet crosscuts are run to the foot and Manging walls. The course 
of the drift is set to follow commercial ore wherever possible. Holes are 
drilled into the walls every 10 feet while drifting is in progress. The 
sludges of these holes are assayed and often disclose ore that might otherwise 
be overlooked. 
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At the Centra], where the ledge is narrower, both walls usually can be 
kept within a heading. Drill holes also are used in the Central for sludge 
sampling the wells. : 


When drifting along the ore zone is well under wey raises are run at 
the most favorable points. Sample cuts in these raises often reveal ore 
valuable enough to justify intermediate drifts; these are found to be one 
of the PRISE sources of new ore discoveries. 


As stoping progresses intermediates are run at the ends of the stopes” 
from the working floors as they are justified, either by assays or by geologic 
conditions favorable for ore. ‘The waste from such exploration ae usually 
can be utilized for fill within the stopes themselves. 


Crosscutting is done to explore for vein splits. Long crosscuts are 
being driven at certain horizons to pick up additional structures. Diamond 
aie has been used to check the foot and hanging walls for structure. 


METHODS OF SAMPLING AND ESTIMATION OF TONEAGES AND VALUES 


Sampling has two min functions: (1) To con ‘rol the grade of ore sent 
to the mill and (2) to aid in developing ore -shootse 


Under the first heading sampling is done at the faces of the stopes in - 
the course of mining. These samples are taken as desired. by the foreman 
and shift bosses; the assays are helpful in mtrolling stope advance when in 
ore of marginal value. 

Every stope or development heading in ore is sampled by means of a grab 
sample taken by trammers from the top of every car sent out. These samples 
are taken on each shift, an@ because they represent the ore in transit to 
the mill they indicate to the mill superintendent the grade of mill feed to be 
expected. The assay returns are entered by the office staff under the head- 
ings of the various working places. From assays and corresponding tonnageés 
average grades for each working place and for the mine are calculated month 
by month. Individual "box samples" vary considerably, but.over a period of 
a month their average corresponds closely to the mill~feed figure. During 
1938 the box samples were within 1-1/2 percent of the mill—feed sample. 


The purpose of this sampling, aside from its value in mill operation, is 
to give the management data on the average grade of ore from each stope. | 
Individual costs are kept on each stope, which show the grade of rock that 
can. be mined profitably. Conditions, and therefore costs, differ in every 
stope, but by the method described it is possible to mine ore close to the 
margin of profit. 


Second, all development faces are sampled by the foremen or shift bosses 
after every round. The samples are from channel cuts across the veins They 


are tied in to survey points and posted daily by the office staff on sheets 
representing each heading. From these sheets the average width of vein and 
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- the average grade of ore can be calculated for any length heading desired. 
These assays, as plotted on plans and sections, form the oasis. for opening 
new stopes and often indicate further develonment work. 


No attempt is mde to "block out™ ore in ‘the strict sense of the term 
because the ore shoots are too erratic. . Ore reserves are calculated in terms 
of "probable ore." This is defined as the norml expectancy in-tons of min- 
able ore, the grade and tonnage being based upon the assay plans and sections 
and upon the judgment of the engineering department. 


‘METHOD OF DEVELOPMENT AND MINING | 


The Banner mine was opened by unwatering the Belshaw ‘shaft, an inclined 
shaft following the vein to the 800 level. About 600 feet of drifts had been 
driven on the vein by former operators. This drifting was continued south 


. “by. the present operators for 2,500 feet and opened two new ore shoots. The 


mine MOTILEES are shown by figure 2. 


“the Central shaft is a 51° incline in the footwall of the vein and is 


-. down 12 levels to a slope depth of avout 2,300 feet (fig. 3). When the 


present company took charge the bottom of the old workings was at the third 
level. Levels Mmve deen established at 200-foot intervals along the incline, 
_-erosscuts have been run to the vein, and the vein has been explored by drift 


A ing in both directions. 


re adit or euiittell has been driven from the Central | 5,000 feet to a point 
over the southern ore cioot at the Banner. This serves as a main naulageway 
for all ore going to the mill from the Banrer mine. This tunnel is the 
first level at the Central and the 600 level at the Banner, owing to the 
difference in elevation of the shaft collars. At a point near this southern 
. ore shoot another underground inclined shaft has been sun’? in the footwall 
of the vein, opening two more levels below the 200 level. These have been 
crosscut to the vein, on which drifts have been run. : 


‘Above the Benner tunnel, or 600 leve., the 200-foot and 400~foot levels 
have. deen established; stoping is proceeding on the 4OO level. 


Ore from below the tunnel or 600 level of the Banner is hoisted through 

_ the underground Banner shaft and hauled by battery locomotive to the Central 
shaft, where it is transferred through pockets and hoisted through the Centrel 
shaft to the mill ore bins at the collar. — 

Drifts are driven along the vein and raises are started at places most 
favorable for ore. These raises open ore shoots between levels. They aiso 
serve as second exits and form part of the ventilation system of the mine. 

SHAFTS | 

Both present shafts are 51° inclines driven in the footwall. They have 

three compartments, two sxipways 4 by 5 feet, and a manway 3 by 5 feet. 
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© Figure 2.—Underground workings of Banner mine. 
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Figure 3.—Underground workings of Central mine. 
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Figure 5.—Shaft-sinking bucket, durmp lay-out. 
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Shaft-sinking is done from the lowest level with 1,000-pound buckets 
on skids and a Hendrv-Bolthoff air hoist. Foisting is done through the 
manway compartment, the skip compartments being protected with two sets of. 
solid rock just below the skip pockets. ‘This practice has been found entirely 
safe and does not interfere with the normal hoisting of ore from the level. 
Below the pentice the skidweys are angled across the shaft and carried down 
through the middle compertment. 


The sinking tuckets are dumped with the conventional tail-chain, trap- 
door system, the waste being dumped directly into the station pocket for. 
transfer to surface with the skip. This practice eliminates transferring by 
car. (See figs. 4 and 5). ate 


In the latest construction Port Orford cedar has been used in all wall- 
plates, stringers, blocking, and wedges. This cedar is extremely resistant 
to rot and is used wntreated. As they are so easily changed, the dividers 
and posts are of Oregon fir with ends creosoted. Zight by 8-inch wallplates 
and posts with 6- by 8-inch dividers are used. The shaftsare in good 
ground, and virtually no lagging it necessary. 


A cycle of shaft-sinking operations is as follows: Two shifts of four 
miners each work in the bottom and are serviced by a sinking hoistman. 
Drilling and blasting are done entirely by one shift and mucking and timbering 
by another. Blasting is electric. Relatively little water is encountered, 
and what comes in is handled by a high-lift, "snonge-type"™ pump. The drilling 
crew picks and cleans up the bottom, drills a 36-hole round to a depth of 6 
feet, and blasts. The other shift comes on 4 hours after blasting time, 
hangs and blocks a set of timbers, and micks an average of 110 10-cubic—foot 
buckets a shift. Fora month at a time the crews will average just. about 5 
feet, or a set, a day. Gardner~Denver D~79 light drifters are used as sinkers 
with two men to a machine. A standard V-cut shaft round is used and is blasted 
with 45~percent—strength semigelatin powder. Mucking is by hand. One-inch, 
quartervoctagon, high-carbon drill steel is used, with the shank end upset to 
1-1/4-inch round and lugged. The bits are conventional, forged cross bits. 


Pockets are cut while sinking and are timbered integrally with the shaft. 
They are divided between the two skipways for ore and waste. Skips are loaded 
through rack and pinion gates with small swinging lips. 


DRIFTS AND CROSSCUTS 


Drifts and crosscuts average about 5 by 7 feet in cross section. Drilling 
and blasting are done on one shift and mucking on the other. Gardner—Denver 
D-79 and D-89 drifters are in use. The drill steel employed is 1~1/‘+inch, 
round, high-carbon steel with lugged shanks and forged cross bits. Pyramid~ _ 
cut rounds break best. A 16~- or 17-hole round loaded with 110 cartridges of 
45—percent—strength, semigelatin powder breaks an average of about 4-1/2. feet. 


Spoil is removed chiefly by hand, but in some of the drifting Bimco— 
Finlay Model 11 loading mchines are used; and where the distance from the 
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shaft is great battery~locomotive haulage is found economical. Where power 
loaders are used longer drift rounds are drilled. The use of burnt cuts has 
increased the length of round considerably, and the extra snoil is handled 
easily with the loaders. 


It is necessary to maintain a switch within 300 feet of the face in the 
longer headings. A "cherry picker™ has been employed successfully; it can 
pick up a loaded car and swing it to one side, allowing the motor and empties 
to go by. By means of this device a whole trainload of cars can be loaded 
out before the motor makes a trip to the cump. The cherry picker can be set w 
in a space 5 feet wide, 10 feet long, and 8 feet high cut inthe side of the 
ae eh It saves the use of switches and sideswiping for siding track. (See 
fig. e : . 


RAISES 

Raises generally are two-compartment, 5 by 10 feet in size, and stulled 
in the center, with the chute side lined. Both end-cut and V-cut rounds are 
used. Two men on a shift form a raise crew, and as gas does not dissipate 
quickly the raises usually are run on one shift only. The cycle of work . 
after timbering depends chiefly on ground conditions, but ordinarily three 
or four rounds are shot before timbering is resumed and the bulkhead moved. 
-Chicago—Pneumatic CP-43 stopers are standard equipment for raising. 


MINING (STOPING) 


‘Three stoping methods are followed. In the order of their importance 
they are: (1) Cut-and-fill; (2) square-sets with fill; (3) open stopes with 
pillar support. 


Most of the ore is mined By the first two methods, with modifications. 
Various methods have been employed that permit the maintenance of a good 
grade of ore by very close sorting. One of the best sorting systems is 
used in connection with the stringer set showm in figure 7. This set 1s 
made of 8 by 8-inch stringers with round posts set a%t 5—foot 6-inch centers 
and 3— by l2=inch lagging, doubled when shooting upon it. This is satis- 
factory where walls are competent to stand open for two floors, but in 
heavier ground it is replaced by square-sets—and-fill. 


Where the vein is narrow and stoping is done from stulls sorting is a 
problem, because the working floor becomes very crowded. Under these 
circumstances a modification cf the stringer-set sjystem is used. Instead of 
installing stringer sets on each floor, they are only established every LO 
or 50 feet up the stope. Enough footwall is shot out to make working room, 
and the floors are laid. Stoping progresses upward on stulls. The muickers 
have room to work on the floor and can sort the ore clean, sending the waste 
through the floor to the open situll section being godbed below then. 


In places it is necessary to remove some of the lean vein to open the 
ore. This can be done by removing the flooring where this material is being 
blasted and allowing it all to go into the gob below withcut having to handle 
it. This system has proved satisfactory in some parts of the mine. 
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_ At the Banner mine the square~set—-and-fill method is in use because 
the badly sheared vein and weak walls mist receive imnediate support. (See 
fig. 8.) To a lesser degree stringer sets are used, depending largely on 
wall conditions. It has been found that as far as wall support is concerned 
stringer sets are almost worthless and are only strong enough to withstand 


the shock of blasting and to serve as staging to facilitate the mucking and 
sorting of the ore. 


Open stoping with pillar support is employed chiefly in the narrower 
lenses of ore in the Central to clean up small sections in the top portion 
of the mine after most of the ore has been mined. In open stoping it is 
necessary to mine very clean and avoid dilution. Sorting also is done in 


these stopes so far as possible. Waste is held in cribs or run into mined- 
out sections. ; 


All stopes are laid out so that supplies my readily be brought in 
through raises from the levels by means of steel boats on slides and tugger 
hoists. Waste from the vein itself is not always sufficient to fill the 
stopes, and in this event it is necessary to mintain raises and transporta- 
tion facilities to oring waste into the stopes. Waste-roise passes are 
alined from level to level for the transfer of waste from development work 


above to the levels below, requiring stone filling without intermediate 
tramning. 


Light drifters generally are used in-stope work where a bench is carried 
in horizental cuts. By blasting with flat holes an ore pile cen be shot on 
a floor without scattering, and the waste can be sorted behind the cut 
without danger of fine ore from the next blast being lost in the waste 
previously sorted out. 


As floor cuts are started from raises, waste is brought in behind the 
cut in 10-cubic—foot cars running on sectional steel track made of 8=pound 
rails. In filling some square—set stopes standard concrete bugsies serve 
better than cars, as they can te trundled through a square—set section without 
laying an elaborate system of tracks. 


In small stones, chutes consist of stulls with gob lagging. In the larger 
cut and fill stopes chutes are made of stulls from wall to wall for the first 
4O feet, thus making pocket room; above that noint they are constructed with 
3— by l2-inch critbing. This is readily ads:;table; either a single chute or 
a chute and mnway can be cribbed as shown’ in figure 9. 


In the square-sets chutes are carried within the sets themselves. These 
are lined with 3— by 12-inch plank and gob—lagged on the outside. The tops of 
all chutes have 8~inch grizzlies mde of either timbers or rails. 


Various methods of timbering are used in starting stopes from level sills, 
depending on the conditions of the ground. ‘xe si-mlest consists of stulls 
with pole sheeting betweea chutes. Where the foot-ie@1l t-nds to slough and 
the hanging wall is fairly good stulls are sunported on pests along the 
footwall side of the track. The foot wall is then lagged and held secure, . 
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while the post helps support the stull near the hanging wall. Where the 
ledge is wide sets are stood with caps framed wall to wall and covered with 

a layer of poles. Inthe heaviest ground where the min walls are not 
competent and tne width of the vein is great large sill square sets are used 
with bridge caps, which are sheeted. (See fig. &.) . 


UNDERGROUND TRANSPORTATION 


A standard chute set and gate are in use. This was developed because 
of the previous high cost of installing chutes. It was found that much time 
was consumed in putting un a chute when men tried to cut and fit the timbers 
according to the amount of ground shot out. In. most instances the chute 
could have been constructed better if the men could have blasted out a little 
more room for loading and headroom. If they proceeded to do this, much time 
was consumed in plugging; therefore a standard chute set has been designed, 
and before a chute goes in a specified opening is shot out to make room for 
it. The chute timver is all framed at the surface and fits together readily. 
The chute sides come intact and have only to be spiked in. The chute gives 
a& trammer room to work. The steel gate is safe to operate by means of a 
handle, and many accidents common with the old stop~-board chutes opened by 
hand have been eliminated. (See figs. 10A, 10B and 10C.) 


Hand tramming is employed on all levels except where ore is transferred 
from one level to another to eliminate long hand trams, and it is then 
handled by 1 1/2—ton battery locomotives. Double duty is performed by these 
motors in returning waste from the shaft to the stopes for filling. 


Ore is hauled from the Banner shaft to the Central shaft (5,000 feet) 
cy 4 1/4-ton battery locomotives and 30-cubic-foot rocker—bottom cars in 
trains of 15 cars to a trip. A man car is shown in figure ll. 


In the Central mine 18-cubic~foot end~dump cars are in uge both with 
small locomotives and in hand tramming. 


Pockets at the shafts are limited to about 75. tons a aa The lay- 
out of ore and waste pockets is shown in figure le. 


Skip dumps are of the Angrove type much aned. in the Michigan copper 
country. (See fig. 13.) Overwind trips are set in the dumps to at the power 
and apply the brakes if the skip travels too far through them. Electric | 
indicators in the hoist room show whether the dumps are set for ore or waste; 
these dumps are operated by oil and air cylinders controlled from the hoist- 
room. 


Handling waste for stope fills has always been a problem. There is 
always plenty of it from new bottom development but not enough in upper levels. 
At the Central a skip was developed that hooked under the regular skip. 

Hand wheels control a cumping mechanism that allows the bottom to swing out 
like the bottom of a power~shovel dipper, deflecting the discharge into the 
footwall pocket. A hand trip was used to dump the skip because of the chance 
that an automatic device might cause an accident in the shaft. This solved 
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Figure I2.—Rock work of ore and waste pockets. 
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the caging problem, as it permitted waste to be either hoisted or lowered 
to a point in the shaft where it could be discharged into a 75-ton storage 
aaa in the footwall and thence could be hauled on the level for use as 


stope fill. When not in use the waste skip is stored on the station of an 
inactive level. ; 


From the level under the waste-storage pockets the waste can be trans- 
ferred by raises through two or three levels to whichever stope requires it. 
When the cost of transfer of waste in this fashion becomes too great, 
another footwall pocket will be cut in the smeft and the same skip ad to 
deliver waste to that point. (See fig. 14.) 


Five- by 6~inch guides are used in the Central shaft between each set 
of rails, and shoes on the skip axles ride the guides in case of derailment. 
It also prevents a skip from jumping the rails on its up-trip and nosing 
down under a footwall plate with a wheel, thereby dumping the skip in the 
shaft. 


A Nordberg 4300-horsepower hoist with a rope speed of 1,000 feet per 
minute is used at the Central shaft and a Allis-Chalmers 150-horsepower 
hoist with a rope speed of 600 feet per minute at the underground Banner ~ 
These are equipped with Lilly and Simplex controls, respectively. 


a 


PERCENTAGE EXTRACTION 


One-hundred—percent extraction is maintained in stoping work. Dilution 
by waste is a serious problem, and upon it depends the mill grade. The degree 
of sorting varies with the grade of rock’mined. In some stopes it is done 
painstakingly, while in others of comparatively low grade it does not pay to 
sort closely. Sorting is an economic problem different in each stope. In 
general, 20 percent of all fill used in the stopes is sorted—out material. 

It has been considered uneconomic to sort waste on the surface. 


WAGE, CONTRACT, AND BONUS SYSTEMS 
Wages paid are as follows: 


Miners and timbermen.........-+05 $5084 
MUCK OL S560. oeieac ene 84 ae ewe eee ae 536 
Skip tender sesccc. caieuwsacinctaa ca 6500 
Hol stm soueecceaseveseveesseese Sele 
MTAMNEY Siees sb oe veces eebsaceuscee. De30 
Motormen..cecccccscccccececcccces 5edlt 
Switchiens lis iiessweetsaseedsace “S50 
WIipnersvsscnssenesesantcpsaceae, a8 


A contract—bonus system is used in most development work. Hach heading 
is paid for at a fixed price per foot, which inclu*7s al mining, mucking, 
and explosives. In raise and shaft worl and to a smaller degree in drifts 

the labor required in timbering is included in the price. 


The pane wect price in any heading is based upon the rate of advance es 
management expects in that heading. When the first prices were set current 
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wages were $5.25 for miners and $4.75 for muckers. Although wage scales 

have changed from time to time, the original scale is used in computing all 
contract prices. For example, a drift is being driven with hand mucking 
where the management would expect a crew on company time to average 3.5 feet 
per shift with one miner and one muicker on each shift. From experience it 

is known that this ground will use 25 cartridges of dynamite to the foot 
advance. A crew on company time will then advance 3.5 feet for the following 
costs : : LO 


One miner....ce.peececees $5025 
One mucker........ecceeee 75 


3.5 feet by 25 equals 

87.5 cartridges of ex- 

plosive 32f2 
13.72 


S312 =.$3.92. This is usually raised to an even figure — in this case $4 
e 


per foot. 


At the end of each month bonus measurements are made by the engineers, 
and bonuses are computed using the shifts at the base-wage scale. The bonus 
is converted into the amount per shift over wages at the base scale and is 
added to wages at the present scale. This obviates the necessity of refigur- 
ing contract prices whenever wages change. , 


The contract sheets are mde up and posted on the bulletin board on the 
5th of the month, so that the contractors can review them and call any errors 
or omissions to the attention of the office. Any corrections or errors can 
then be rectified, and after a day or two the sheets are removed and checks 
written to cover the bonus earnings. , 


VENTILATION 
The Central mine is about 1,800 feet deeper than the Banner and is 
ventilated by means of a 20,000-cubic-foot—per—minute reversible Sturtevant 
blower situated about 500 feet inside the tunnel between the Banner and 
Central mines. It is operated as an exhauster under a pressure of 1 inch 
water gage. . 


The Central shaft is downcast, and by means of doors and stoppings the 
air is well-distributed and returns through raises to the tunnel. 


The Banner mine has natural ventilation by means of the tunnel. 
PRECAUTIONS AGAINST FIRE 


Concrete and steel fire doors are erected at strategic points to guard 
against fire. Fire buckets and one hundred~gallon drums filled with water 
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are placed near all shaft stations and timbered areas for fire protection. 
These drums are piped with water and are equipped with standard water—hose 


spuds. 


Two mine rescue crews are trained yearly by the Federal Bureau of Mines 
and receive monthly practice with oxygen breathing apparatus. 


The Lava Cap Gold Mining Corporation is a member of the Cooperative 
Mine Rescue Station in Grass Valley. This station is equipped and maintained 
vy: four of the larger mining companies in the district for mutual protection 
in case of disaster. It is provided with 11 McCaa 2~hour oxygen breathing 
apparatus, 5 All~Service gas masks, and other equipment. 


FIRST-AID AND SAFSTY ORGANIZATION 


All men at the Lava Cap are trained yearly in first aid by the Federal 
Bureau of Mines. 


Once a month each shift holds a safety meeting presided over by the 
safety engineer. Each shift has a safety committee of three men, one man 
being selected every 2 months by popular vote. The newest member takes his 
place as the chairman retires, and the oldestman on the committee automatically 
takes the chair. This insures that the chairman has served 4 months on the 
committee and consequently should be qualified to handle it. There are four 
such committees — two at the Banner and two at the Central. Their periodic 
inspection trips are so timed that the entire mine is fully covered by an 
inspection every 2 weeks. The committees list suggestions, which they dis- 
cuss with their respective foremen, The foremen then rectify any undesirable 
conditions or practices. At the following safety meeting the reports of the 
committees are read, and the foremen state what action has been tden on each 
suggestion. 


After the reports of safety committees safety suggestions are called 
for from the floor, and many valuable suggestions have been offered. 


An executive inspection is made of the hole mine, both surface and — 
underground, every 60 deys by the general superintendent, safety engineer, 
and both mine foremen, accompanied on the surface inspection by the mster 
mechenic and mill superintendent. 


The safety engineer has a splendid opportunity to take up a regular 
program of safety education with the men and to teach them to think in terms 
of safety. 


EMPLOYMENT PRACTICES 
It has long been recognized that the occurrence of accidexts depends 
partly on the class of workers employed. For this reason the Lava Cap gives 
particular attention to the selection of its employees. An employment office 
is conveniently near town. Hiring is done three times a week by the safety 
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engineer; every applicant for work is interviewed. After being interviewed 
each man either is told that he cannot be considered for employment for 
reasons given or he is asked to return at the next regular hiring day fora 
definite reply as to his chances for employment. The last request is made 

to enable the safety engineer to gather a group of likely-looking men together 
and study their adaptabilities. From this group he can select the best to 
meet the current need for replacements. When the hiring day arrives he 
selects the men he wants and lets the rest of them go. The men selected are 
sent to an examining physician. 


When a man returns from the doctor's office with a satisfactory report 
he is given a "rustling card" good for 3 months. No promises or commitments 
are made except that any man who has obtained a rustling card will go to work 
within a reasonably short time. Only enough men to satisfy current needs 
are given rustling cards. It is found that when this system is adhered to 
men will continue to seek employment because they know they will not have to 
wait very long for work. 


No men are "led along" waiting for jobs. At tims when the turn-over 
is small it is necessary to tell men that the chances of employment are not 
very good and ask them to return after a short time. This treatment of men 
develops confidence between the men and the safety engineer and leads them 
to do as he asks. Men who are well-fitted for work are given a chance to 
obtain a card when they return, provided the rustling line is not overcrowded. 
Preference is given to former employees. 


This line of approach has been very successful. It is recognized that 
this is the best method for close contact with men who are not actually em- 
Ployed by the company. The approach to the men is kept as pleasant as possible, 
and care is taken to see that men who are refused employment do not leave © 
with 111 feeling toward the company. 


Men who are working under good conditions tell others. The best men in 
the mine are acquainted with other good men who attempt to gain employment. 
By close selection a better~than~average crew is maintained and the work is 
done efficiently. 
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TABLE 3. - Summary of costs, in urits of labor 


_power 


for’ 1939, Central mine, Nevada City, Calif. 1 
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TABLE 4, - Summary of costs, in units of labor, power, and supplies, 


for 1939, Banner mine, Nevada City, Calif. 1/ 
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abor (Man-hours per ton ore hoisted): 
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‘ower and supplies: 
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and POWST eevee vverevernsesserssresseerneseee 
Supplies and power, percent of total cost.:. 


Compensation insurance, <cssaying, percent of 


total COS Urs bista'vitioge we eiaiere'e esol dveeoste es aisars ole 


POPCONE: OF “TOTAL COSbscaeeicseels aleaWw desea dsiemee ee 
lf 55,676 tons of ore hoisted during year by square-set with filling method. 


3097 


viatizes y GOOgle 


E 


| Develop~ fining | 
ment, (stoping) Total. 
0,416 : 0,862 
0831 
L6gee 
0535 
-216 
1.282 4.4599 
6.016 1.740 
67.12 69.67 
40,109 13.370 
1.713 
11.352 
2.518 
7-373 20.720 
6.837 
1.38 sf , ° 
» O42 
- 208 
-539 
1.347 
32.39 35-79 
30.03 27917 
2.8 16 
100.00 


Original from 


THE OHIO STATE UNIVERSITY 


I.C. 7164 


TABLE 5. - Details of costs, in wnits or labor, power, and supplies, 
Cen*ral and Banner mines, Nevada City, Calif. ; 
Develonment 


Cross= | (Toll, ala 
Sinking | cutting [Drifting |Raising |\development 


Sis6 Of Needs beeen sssiicssvis sce ses aes x x 5x7 

Timbered or not..ssececsceevereeceees | Regular] None {Small 
Shaft sn amount 
sets | 


— 


Physical properties of rock. .ecccccce 


Labor (man-hours per foot): 


Breaking (drilling and blasting) 2,03 22512 
RGer AB cakes cawaanatee Gunes 1490 » 603 
PO iacactens tania rawr waes 14953 1.768 
Haulage and hoisting..........0. 2948 1.165 
Super ri Sto s:4bactassaaeewanss 0339 +382 
POAT. TANG, Kaw edsesewaase se ueree e° 12 6.430 
Average feet per round.........0.6 226 4.27 


Power and supplies (per foot): 
Explosives (pounds per root)..... 
Timber (per foot): 

Poles (linear foot).ccesces 
Sawed CE Me inate soa dccase 
Total power (kw.-hr. per foot).. | 


| 87-741 
32.722 
12,173 
3, UG 
3,382 


36758 
3.618 
$7.79 


Aly CoOnpresel Ofiessosisees es 
Holstingsccsccccesccnessoge 
PUMPANE i ca vecisevedessee ise 
Voutliatione dé iscivecverses 
TA Ent NS s sc icccdveeses< cons 
Shops (portion chargeable 
UNCOTETOUNA) y.6:c sees eens eas 
Haulaze (Battery charger 
SOUS) veccessseansevisua wes 
Other supplies (cost per 
$660) ibs ca VecsweeeENENekes 


Labor, percent of total cost...e..ees 


Power and supplies, percent of total 


COBY 56 torn eretisihw sien kis Welelee Gieimaw warner 


Compensation insurance, assaying, 
shops, percent of total cost......ee 


&097 - 18+ 
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